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D. Remtuks 

Objections to Claims. 

Cloima 25 to 29 have been reauinbered to address the claim objections. 

3 

ReiectiQa of ClaimB 1-3. S-7. 21. atid 2 3>.24 Under .15 U.S.C. 61Q2fe1 based on U^hara &t al 
The I'ejectioa of claims 1-3 wid 5-7 wUl first be addressed. 

The semiconductor device of amended claim 1 includes an insulated gate field effect 
10 transistor (IGFET). A gate electiode of the IGFET includes a lower layer electrode fxjrmed on a 
gjite insulating film and an upper layer electrode formed on tlie lower layer electrode. A cap film 
is formed on the upper layer electrode. A first nitride film is on a side surface of the upper layer 
^lecU-ode. Jhe fii- st gitride film has a £lm thickness of approximately 2 to S «m. ThcIGFET 
iiichides an oxide film on a side surface of the lower electrode and an etching stopper film 
15 including a second nitride film formed on the outside of the first nitride fihn and oxide film. 

As is well known, a claim is anticipated only if each and evexy element as set forth m tlie 
claim is found, eitlier expressly or inliei-ently desci-ibed, in a single refei-ence. 

Claim 1 has been amended to include tlie limitations of claim 4. It is admitted that Hie 
cited reference does not include tlie limitations of claim 4: 

20 

Regarding claims 4, 22 Uchai^a does not disclose the semiconductor device 
wherem Ubie iirat niuide film 32 lias a thickness of approximately 2-5 nm (OfRce 
Action, dated 8/25/04, Page 6, Section 7, Paragiaph 2). 

25 Accordingly, because the reference Uehara et ai does not show all elements of amended 

clahn 1, this ground of rejection is traversed. 

The rejection of claims 21, 23; and 24 will now be addressed. 

The semiconductor device of amended daim 21 includes a first transistor formed in a first 
30 region. The first bransistor includes a first upper layer gate electrode fwmed on and in electiical 

connection with a first corresponding lower layer gate electi-ode. A first insulating film formed 
on a side smfuce of tlie first lower layer gate electrode and not on the side surface of the first 
upper layer gate electrode. A second insulating film formed on a side surface of the first upper 
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layer gate electrode* The seconil msulating film having a lower thermal growth rate with respect 
to the first upper layer gate cleetrode material than the thermal growth rate of the first insulating 
film with respect to Ihe first lower layer gate electrode mateiial. A first etchmg stopper is formed 
ou tlie outside of the first and second iiisulatmg fiUns. The aecsond ingulatiii fr fil m has a thickness 
5 of less than6iifn . 

To addi^s this tejection, (he same essential arguments set forth above with respect to 
claim 1 are mcorporated herein by reference. Namely, claim 21 has been amended to hicorporate 
the limitations of claim 22. As shown by above Office Action excerpt, the cited reference 
Uehara ei al, does not disclose the particular nitride tliickness recited in amended claun 21 . 
10 Because the reference Uehara ei al. does not show all elements of amended claim 2 1 , this 

ground of rejection is also travei'sed. 

Rejection of Claims 21 and 25-27 Unde r 35 U.S.C. 61Q2fe^ based on Ota et al. fUSP 6.521.963\ 
The semiconductor device of amended claim 2 1 includes a first transistor formed in a first 

15 region. The first transistor mcludes a first uppei layer gate electixjde foimed on and in electrical 
connection with a first concsponding lower layer gate electrode. A first insulating film Ibrmcd 
on a side surface of tlie first lower layer gate electrbde and not on the side surface of the first 
upper layer gate electrode. A second uisulating film formed on a side surface of the finjt upper 
layer gate electrode. The second insulating film having a lower tliermal gitjwtii rate witli respect 

20 to tlie first upper layer gale electrode material than the thermal growtti mte of tlie first insulaUng 
fihn witli respect to the first lower layer gate electrode material. A first etching stopper is formed 
on the outside of the first and second insulating fdms. The second InsulatinE film has a thickiiess 
oflessthan6nm. 

FIO. 25 Ota et al. discloses a transistor that hicludes a polysilicon layer 4C, tungsten 
25 nitride layer 51B, and a tungsten layer SOB. A silicon oxide film 14 is formed on the side of the 
polysilicon layer 4C imd a silicon nitride fihn 25B (argued to correspond to applicant's second 
insulating fihn') is formed on tlie side of tlie tungsten nitride layer 51B and the tungsten layer 
SOB. 

However, Ota et al. does not disclose a second insulathig fihn luiving a thickness of less 
30 than 6 mn as required by amended claun 21, Ota et al. is silent as to the thickness of silicon 



' See tlie Office Action, dated 08/2;5/04, Page 4, Lines 14-15. 
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mCrld6film25B.' 

Thus, because the reference Ota et al does not show aU elements of amended claim 21. 
this ground of rejection is b aversed. 

5 Claim 27 (as renumbered by amendment) is believed to be separately patentable over Ota 

etal 

Claim 27, which depends fiiom clahn 26, redtes a thiid transistor source/'draiu region 
having a different concentration than cittier tlie iirst or second transistor source/di*ain legions 
extending laterally below the first etching stopper film. 
10 Claim 27 includes a thnd Iransistor soni-ce/drain region liaving a different concentration 

tlian either tlie fiwt or second U-ansistor soiuce/dram regions extending latemllv below <he firRt 
etching stopp er film. 

The rejecUou of claim 27 idcjiUfies li^naistor source^drain region 9 of FIG. 26 as tlie thii'd 
ti'ansistor source/drain region.' However, as sliown in the below portion of FIG. 25 FROM Ota 
15 ef al, tiimsistor source/drain region 9 is not "extending laterally below tlic first etching stopper 
film" as recited in claim 27: 



20 



Ota discloses. .. a first elcliiug stoppei- 
film 7» . (Offlco Aciion, dnlcd 08/25/04, 
Page 4, Lines 9-18). 



Ot{\ discloses,., a (liii-d transistor 
8Dwce/drali\ resion 9. . . (OiTice Action, 
dated 08/25/04, Ftige 5, Lines lB-20).- 

Regioii 9 DOES NOT extend lulerally 
below film?, 




Thus, because Oia et al, does not show a tliird transistor source/drain region having a 
diffei-ent concentration than either the first or second transistor source/drain regions extending 



» A detailed review of Ota et al shows that no thickness vahie is ever atU'ibuted to silicon nitride 
fihn 25B or the resulting protective film 35 formed from etching fihn 25B. 
» See page 5, last paragraph of Office Action dated August 26, 2004. 
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to be separately patentable over Ota etaL > »" * ' w oeaeved 

« Th««'jecliOTofclaim4willfiistbeaddi«8sed. 

"^^^^i to indude the limitations of claim 4. and claim 4 has been 
cancel led. Thus, as amended, claim 1 mcludes .he first nitride mm has a fihn tldcknes, of 
approximately 2 to 5 nm. 

^,^;'*"'"^'«''^P'*''«««n8«befo.*thePat«UandT.^^^^^ 
.0 beat, the bu«le.. of establishing a prima fade case of ob.ousness based on the prior 

addiuon,toestablishapttoafi«=lecascofobviousness.arejectionm«stmcet,h«ebasi^ 
F-rst. lie« must be some suggestion or motivation to modify a i^erenoe or combine reference 
teachings. Second. tlt,«-e must be a reasonable expectation of success. FinaUy. the prior art 
reference(8) must teach or suggest all claim limitations.' 

As noted above, the rejection notes (hat Uehara el «/. does not show a fust nitride fihn 
with tlie Incited Sickness. To show such a limitation,, the infection argues that a lk,t nihide 
film tliiclaiess is obvious: 



15 



20 



25 



30 



Uehara dUcloses the nitride layer 32 has a thickness of about 10 mn... it would 
have been obvious. . . to use thickness teaching of Uehara in (he range as claimed 
because it lias been held that where the general conditions of the claims m« 
disclosed in the prior art, it is not inventive to discover tlie opthnum or workable 
nmgeby routine examination. (Office Action, dated 08/25/04, Page 6, Section 7). 

Applicant acknowledges the above rationale, but notes it lias not been properly applied. In order 
for the optimization of a vm-iable to be obvious, the variahl^ F U^, be reco.,ni7Pd „ 
effective var i ffbie ." That is, only after it has been demonsbated that tlie art recognizes the result 
effective vaiiable, can the optimization of such a variable be considered obvious. 

The rejection has provided no reason or rationale as to why the thickness of nitiide layer 
32 of Uehara et aL can be considered a result^flbctive variable. For this Kason alone, the 

'Exjeattedbukajsiss. 27 uspq i063. 105 (b,p.a.i. 19921. 

•MPHP §2144.05. II. B. 



Rosnmi.'qt* lnnrrir.f> Arlli^n . I*) i\¥ 
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10 



15 



rejection is defective, and cannot have met tlie necessary burden of pnrof. 

Second, nothing in cited art indicates that the thickness of nitride layer 32 is a rc«nlt 
effective vaxiable for any i^lated pmposes of the reference. Accordingly, the necessary factual 
support for a prima facie case of obviousness is not on record. Applicant notes that the refei^ence 
appeal^ to t g-ch away fiiom the proposed optimi^aUon. The nitride layer 32 is cleaily an etch 
WSSmm layer intended to maintam a pix)tective etch selectivity. Thus, making tliis layer 
thinner would make is 1^ suitable for its intended pmpose (not optimal). 

In such a atructuiie. even if the second nitride sidewall 33 and the insulator cap 3 1 
are exposed within a contact hole being etched to fomi the contact 40, the etch 
selectivity of the second nitride sidewall 33 does not decrease. This is because the 
fust niUide sidewall 32 is located under the upper edge portion of the second 
nitride sidewall 33. (Uehara ei^l, Col. 7, Lines 31-40). 



If the exaniiner is taking official notice regmxlmg this fnct, Applicant seasonably traverses 
any such assertion and i-espectfiilly requests Ihe citation in support. Applicant notes, such a 
citation should indicate why the tlimne ^ of niti-ide layer 32 would be considered a result 
effective variable. 

For all of these reasons, the rejection has not established a prima facie case of 
20 obviousness for amended claim 1 , and this gro und for rejection is traversed , 

The rejection of claim 22 will now be addressed. 

Claim 21 has been amended to include tlie tliickness limitations of claim 22. Tlius, 
amended daim 21 recites that the second insulating fihn has a thickness of less than 6 nm. 
25 To address diis rejection, tlie same general ai'guments set forth above for claim 1 (as 

amended to include tlic limitations of claim 4). Namely, tlie rejection has not indicated how or 
why the thiciaiess of nitride layer 32 is a result effective variable. 

Furtliei', as in the case of claim 1, if the examiner is taking official notice with respect to 
the thinness of the niti'idg layei- in stiucture or Uehara et al., Applicant seasonably traveraes any 
30 such assertion and respectfully requests the citation in support. 

For all of these ixrasons, a piima facie case of obviousness has not been established for 
amended claim 2 1 , and this ground for rejcolion is traversed. 
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-^111111/ AlJWsj FATENT AND TRADBMARIC OFFICE 

Mss^m^^ 35 U.S.C. mm on noisH.. .1 m.p . o.. ^ 

view QfQ^^*>tni 

The inveation of amended cto ,7 is directed to a semiconductor device Uavlng a tot 
an a ^nd region. In a region, d,e s^ndactor device includes a^^l 

fo.«ed on the fi«t upper layer eleot.x,d^ m addldoo. , g,,, ^ ^ ^^^^ ^ 

Simd.y.«asaco«. region. thesemicond«ctordeviceincMe«a.eco„d sate electrodeh^^^^^ 
second lower layer elecU.de and second upper layer electrode, witl. a second cap Aim formed on 
the first .pper layer electrode. A AM nitride fita is formed on a side stn&ce of tl>e second 
upper layer electrodejmtjpes not cover ««l„»,,H.^.ft^,,^„H...,«.^ 

To sliow Applicant's fli.t and third niWde film,, the rejection reKes on the reference Ota 
e, aL aa a/, shows a IMOS t.-ax>si„or havkg a top niu-ide layer 12B (argued to coirespond .0 
Applicant's cap films). The MOS tt^sistor also iaclvmes a gate wid, a metal laye.- SOB («gued 
to cori^pond to Applicant's upper Uy«- el^tnxles) and a polysUicoa layer (argued to 

con-espond to Applicant-slower layer electrodes), Anitride spacer 25B is fonued on the sides of 
the metal layer SOB, however such a layer 50^15 the side snrfliceofthe top nitride layer 12B- 



20 



Spft«ei' 25B covets the 
lidesuifiuwof (op 
nitride layer 12B 




Spacci' 2SB covei9 die 
sidesuxfiieeof lop 
Qilride layer 12B 



25 



Thus, because the cited refci-ence docs not show or suggest all limitations of claim 17-20, this 
ground forrejection is twivei-sed. 

Amended claim 18 is beUeved to be separately patentable over the cited combination of 
refe-ences. Claim 1 8 lias been amended to include a thiclcness Ihnitation of less thaii 6 nm for 
the fu'st and third nitride films. 



Ramon Is Oflleo Aniinn . pao<. I S nf I 
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Thus, to address the lejectiou of claim 18, Applicant incorporates by refei-eiice die same 
general commejits set foith above fw claim 1. Namely, Ota et al remains silent as to any 
paiticulaA- tliickneBs with respect to niuide spacer 25B. Furdier, tlie thinness of such a feature is 
never shown to be a result effective variable, and hence is not obvious. 
For all of these reasons tiiis gi ound for rejection is tiavei-sed. 

Rej ection pf Qaii^ ;Z9 T^nd^r 35 U.S.C. ^lO.Va^. basBd nn n.t.^ t et al. fUSP y^.^ 
of Ota etaL 

Claim 29 has been renumbered to claim 28, and depends fix)m claim 27, which depends 
fi-om claim 21. Claun 29 recited particular limitations aimed at an insulating Oiiclaiess between 
contacts and lower gate electrodes of two diffei-ettt transistors* 

To addAess this ground for rejection, Applicant first incorporates by reference the 
coimnents set forth above for both claims 1 and 4. Namely, AppUcant»s second insulating film 
thiclcnegs lunitation is neither shown or nor obvious in light of tlie cited i*efcrenccs. 

In addition, amended claim 28 includes limitations not shown or suggested any of diie 
cited references. 

The rejection appears to admit that Applicant's spachig is not shown in the references, 
but would be obvious, 

■» 

20 Ota does not disclose a first contact. . . isolated fi-om the fii-st lower gate electrode 

by a first insulating ihickness; and a second contact.,, isolated jDrom a second 
lower gate elccti-ode by a second insulating thickness that is gi'eatei- than the fnst 
insulating tliiokness. Such contact is conventional to make electrical contact to 
S/D region as disclosed in Ooishi, fig. 5E. (Office Action, dated 08/25/04, Page 8. 

2S Line 20 to Page 9, Line 3. 

FIG. 5E from Ooishi et al, is shown below. This figure does not support the facts 
asserted by the rejection. Thei-e appears to be no diflference in a spacing between a lower gate 
and contact for the two transistors. 



15 
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27 280 



Iiisulaliug Uuckuossu appear dm 
same. 



.28b 




^26 



For tills reason, the references do not ^dxow or suggest the limitations of claim 28, and a prima 
facie case of obviousness has not been established. 



Claims 1, 17-18, 21-22 aud 25-29 liave been amended. Claims 25-29 liave been 
10 amended, not in response to the cited art, but lo addwss typographical errors. Claim 4 has been 
. cancelled. 

The present clahns 1-3, 5-7 and 17-28 are beUeved to be in allowable form. It is 
respectlijlly iiequcsted that the ppplication be forwarded for allowance and issue. 



15 



20 



Respectfully Submitted, 



Dnrryl G. Walker 
WALICER & SAKO, LLP 
300 Soutli First Sb'eet 
Suite 235 

San Jose, CA 95113 
Tel. 1-408-289-5314 



DaiTyl G. Walker 
Attorney 
Reg, No. 43,232 
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